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ABSTRACT

This study analyzed the effects .personality,

expertise, and creativity had on sports performance. The
author was specifically interested in whether
sports-specific creativity had a unique effect on

performance, above and beyond that of other variables.

After a review of the literature in the three overarching
domains of personality, expertise, and creativity and how

each of them related to sport, three hypotheses were
presented: 1) Both general and sport-specific,

creativity,

in combination with skill level, expertise,

and personality, will predict sports performance;

2) Sport-specific creativity will uniquely predict sports
performance above and beyond general creativity; and

3) There will be no gender differences in how these

variables predict sports performance. Results indicated
that, together, personality, expertise, and creativity

(general and sports-specific) accounted for a significant
proportion of the variance in the model. Furthermore,

sports-specific creativity accounted for a significant

proportion of the variance, above and beyond personality,
expertise, and general creativity. Tests for gender

differences led to mixed results that this study could

iii

not resolve in its current form. A limited sample and
measurement methods hinder generalizability of these
results. Expansion and refinement are necessary.. However,

the results may help to spur new research regarding
creativity's effect in sport performance. It can be

suggested that creativity training be a supplement to

existing methods of training and practice to improve the
performance of athletes. Such training methodologies will

need to be developed to test and refine their
effectiveness.
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CHAPTER ONE
INTRODUCTION

In the weeks before a big match, a young boxer was

told by his coach that he needed to find a way to attack
and defend simultaneously. During those weeks, the boxer
tormented over the idea of two seemingly contradictory

concepts happening at the same time.

In the last week,

just as he was about to give up hope, he had an epiphany

and discovered a new technique that exemplifies both
offense and defense. The technique he discovered,

however, was the Dempsey Roll, which was originally used

in the 1920s by legendary heavyweight champion Jack

Dempsey. Yet our modern-day boxer lacked the knowledge of
its existence. Could this "new" discovery be considered

to be creative?

The idea of creativity in sport is a rather novel
concept itself. The idea of creativity benefiting sports
performance verges on a borderline heretical concept to

most "sports fans." When people think of creativity, they

usually think of painting, dance, writing, or music;
basically, the arts

(Kaufman & Baer, 2 004) . Creativity in

a real world setting is not something that is well

1

grasped by the general public. However, creativity is a
complex construct. There are many ways of approaching the

study of creativity (Kaufman, 2009); distinctions can
include quality (everyday vs. eminent), domain (i.e.,

arts vs. science), and form (product, process, person, or
press). Even within such a broad spectrum,

sports

creativity remains largely under-studied.
What is not disputed, on the other hand,

is

expertise in sports. Arguably, any athlete who has
achieved professional status has also achieved a level of
expertise. It has also been said that those expert
individuals can be recognized by their exceptional

creativity (Memmert & Perl,

2009). Ericsson (1998) argues

that the true goal of education, and ultimately
expertise, is to be creative and thus make creative

contributions to those domains of expertise. Vincent,
Decker, and Mumford (2002)

showed that expertise, along

with divergent thinking and intelligence, affected
performance in a leadership process through creative

problem solving.
So if creativity affects performance as part of

other concepts,

just how much, of a difference does it

make by itself? Can we use creativity to improve or
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predict sport performance? Many studies have measured

expertise in sport (Goulet, Bard,

& Fleury,

an emphasis on personality (Kirkcaldy,
management techniques

1989), with

1982b) and stress

(Gould, Greenleaf, & Krane,

2002) .

Others have even had athletes undergo actual "creativity
training" to increase performance (Memmert, Baker,
Bertsch,

&

2010). These studies all showed promising

effects and will be discussed later in this thesis.
To that end, there are some questions that remain:

Given that people have a certain, accrued amount of
creativity through experience, how useful is this on the

sports field? How much similarity exists among general
creativity and sports creativity? Finally, how much

expertise and past experience in a sport is required to
be effectively creative in that sport? In this thesis,

I

will review the research literature on sports psychology,
creativity, and expertise in relation to their individual

and combined effects on performance in order to set the
stage to answer these questions.

Sports Psychology
A smaller branch of psychology, sports psychology is

defined as the scientific study of people and their
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behaviors in sport and exercise contexts and the
practical application of that knowledge (Gill, 2000) .

Sports psychology has two basic driving research
questions: How do psychological factors affect

performance?; and how do participation in sports and
physical activity affect psychological development

(Weinberg & Gould, 2007)? This thesis emphasizes the
first objective to see how psychological factors
influence sports performance.

The first sport psychology experiment was performed
by Norman Triplett (1898). Triplett, an avid bicycle

racing fan, wondered why bicyclists sometimes ride faster
in groups than when alone. Using this observation,
Triplett set up an experiment in which he had children

reel in a fishing line either in groups or alone. He
found that in the presence of other children, or

competitors,

the participants reeled in more line than

when alone. He paralleled this finding with bicycle
racing, allowing him to make more accurate predictions of

the performance of racers.
Later researchers would continue to build off the
ideas and questions laid out by Triplett

(Appleby, 2007) .

Due to the efforts of these early researchers and
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practitioners, sports psychology experienced much growth

in the latter part of the twentieth century,

leading to

the start of three scholarly journals in the United
States, the development of American Psychological

Association Division 47 for Sports Psychology, and the

start of many Olympic teams employing sports
psychologists to aid in enhancing the performance of

their athletes

(Weinberg & Gould, 2007).

The Psychology of Sports

One task sports psychologists undertake is managing
performance in the face of stress. There are several

theories using sports psychology to address the issue of
how anxiety,

stress, and arousal affects performance.

Another component that sport psychology attends to, and

what this thesis concerns,

is personality and whether

certain characteristics affect performance more than
others. It is thought optimal combinations vary depending

on whether one participates in,
team-oriented sports

(Kirkcaldy,

individual- or

1982a).

Personality Among Athletes

Personality tends to be described as one's enduring

traits (Allport & Odbert, 1936). Although it is generally
accepted that such traits exist, there remains a question
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of how much behavior is accounted for by the person or

the situation (Pervin,

1987). Many have found that the

personality trait approach founded by Allport and Odbert

(1936) and modernized by Costa and McCrae (1992) and
Goldberg and colleagues

(Goldberg et al., 2006)

can be

highly useful in understanding the inner workings of
people (Gill,

2000; Rhodes, Courneya,

the other hand,

& Hayduk,

2002) . On

there have also been examples of how

behaviors can be changed by manipulating the environment

(Martins & Lumsden, 1987).
Although there are many approaches in the study of

personality and its effects on behavior, an interactional

approach is most widely accepted in psychology (Bowers,
1973). The psychology of sports is no exception. The

interactional approach proposes that a person's behavior
(in this case, an athlete's behavior) depends both on

their personality traits (Allport & Odbert,

1936) and on

their environment (Bandura, 1977). For example, a
wrestler may be very aggressive while on the mat, but in
other situations very mellow. A distance runner could be

very serene while running, but chronically anxious

otherwise.
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In the search for an "athletic personality type,"
results are mixed. However this is not to say that there
are not differences between athletes and non-athletes. It

has been found that athletes are more self-assured and
confident than their non-athletic counterparts
1981)

(Mahamood,

and that athletes are more dominant and less

imaginative than non-athletes (Valliant, Simpson-Housely,

& McKelvie,

1981).

Kirkcaldy (1982b)

compared 265 male athletes and 134

female athletes scores on the Eysenck Personality

Questionnaire to those of non-athletes; athletes,

in

general, were more extraverted than non-athletes,

as well

as less neurotic and more likely to conform. However,
there were more interesting differences among the
athletes. Kirkcaldy compared male and female athletes of

various levels

(national and international-high,

county-middle, and regional-low) with each other and
found that although extraversion was higher overall than
non-athletes,

scores varied by level of competition. High

and low level male athletes were notably less extraverted
than their mid level brethren. Among female athletes,

national and international competitors were more
extraverted than both the middle and lower levels.
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Neuroticism showed another interesting interaction

between gender and level of competition. Male athletes in
national and international competition had a noticeably

higher neuroticism score than both middle and lower level

male athletes. High level male athletes also had higher
neuroticism scores than high level female athletes.

Female athletes varied in neuroticism in the opposite
direction; as level of competition rose, neuroticism

levels decreased. In the measure of psychoticism, males
scored higher than females overall, with high level males
scoring the highest.

Eagleton, McKelvie, and de Man (2007) used the
Eysenck Personality Questionnaire to assess neuroticism

and extraversion in 90 college undergraduate athletes

from either university level or intramural athletics, and
non athletes. Results indicated that participants in team
sports were more extraverted than those in individual
sports and non-athletes.

It is also interesting to note

that extraversion did not increase over the time involved

in team sports. This result ruled out the possibility
that participation in team sports raises one's level of
extraversion as a result of the environment, showing the

relative stability of the extraversion personality trait.
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However,

the study found no significant effects for

neuroticism.
Schurr, Ashley, and Joy (1977)

compared 845 athletes

from various sporting backgrounds as compared to 699
non-athletes in their scores on Cattell's Sixteen
Personality Factor Questionnaire (16PF). The athletes

were divided across the factors of years of

participation, sport, type of sport (team or individual),
direction of aggression (direct or parallel to opponent),

and award winning or not. In their comparison, they found
participants in individual sports were less anxious,

less

emotional, and less dependent than those in team sports.
Team sport athletes were more extraverted than their
individual sport counterparts, with the team-direct group

being the most extraverted of all. The team-parallel

group reported the highest ego strength and the most
dependence.

Individual-direct athletes displayed more

objectivity and independence than the non-athletic group
while the individual-parallel athletes reported less

anxiety. Both team-based and individual sports groups
reported less ability to reason and think abstractly as

opposed to non-athletes. Another interesting finding
showed that athletes in team sports prefer novelty.
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Hanrahan and Cerin (2009)

tested 108 male and 164
I

female athletes from various sports and levels of
competition using the Task and Ego Orientation in Sport

Questionnaire and the Sport Attr.ibutional Style Scale.

They found that individual sport athletes exhibit higher
levels of ego orientation. This means they define success

through winning rather than skill mastery, and make more
internal attributions for both positive and negative
events than their team sport counterparts.
There have also been some personality differences

found among athletes who play different'positions
(Kirkcaldy, 1982a). In an extension of his previously

mentioned study using the Eysenck Personality

Questionnaire, Kirkcaldy tested 199 team sport and 124
individual sport athletes. He found no significant

differences between individual- and team sport athletes
using univariate and multiple discrimination function

analytical methods. However, differences emerged between
the various team sport positions, namely offensive

(attacking), defensive (backfield), and center (midfield)
players. Offensive players tended to be more extraverted,
aggressive, dominant, and tough-minded than center
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players, whereas defensive players tended to be more
emotionally stable than those on the offense.

Such findings further display the difficulty of
finding an athletic personality type. Although athlete's

tend to be more outgoing and less neurotic than
non-athletes

(Kirkcaldy, 1982b), within the athletic

population lies large amounts of variation (Eagleton,
al.,

2007; Hanrahan & Cerin,

2009; Schurr, et al.,

et

1977).

Sports vary wildly in their scope and detail. Moreover,

within certain sports there are further divisions between

athletes based upon the positions they play. As such, a

wide variety of people can successfully take part in
sport, which might be why there are so many in the first
place. While this is true, this may lead to certain

groups of characteristics which cater to certain sports
or sport positions. Such trends may lead to the offensive

type or the midfielder, the tennis type or the golf type.

Expertise

The study of expertise has been around ever since
humans started noticing greatness in certain individuals.

According to Ericsson (2006), the definition of expertise
is having "the characteristics , skills, and knowledge
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that distinguishes experts from novices and
less-experienced people"

(p. 3).

Chi (2006) highlights seven notable ways in which

experts excel above and beyond the average person. First,

experts tend to make the best decisions and find the best
solutions to a problem in their domain. Second,

they can

see and recognize things in their domain much easier than

non-experts. These things may be underlying patterns and
structures that hold information undetectable to one

without sufficient training. Third, experts can analyze a

problem in a more qualitative manner, allowing them to
piece together a more accurate picture of a problem in

their domain. Fourth, experts are better able to monitor
their understanding of and progress on a topic in their
field. Fifth, experts tend to choose the most effective

problem-solving strategies as opposed to non-experts. The
sixth way experts excel is that experts take more

advantage of available information and resources to solve
a problem than non-experts. The seventh and final way
experts excel is how cognitively efficient they are in

their retrieval of domain information. Compared to

non-experts, experts are more automatic in the retrieval
of relevant information, thus requiring a lower cognitive

12

load in their problem solving process and freeing up
attention to focus on other areas.

An example can bring these concepts together. An
expert boxer sizes up an opponent. He can see a jab
coming from an opponent from the movement in the

opponent's shoulder and get a sense for the opponent's
rhythm. By monitoring his state throughout the match, he
can gauge how much energy he has left in reserve at any
given moment if the opportunity arises to use it; he will

not exert any unnecessary energy until that time comes.
He will also monitor the opponent's state, as well as
have a sense of time remaining in the round. Finally,

when the moment to strike arises,

there will be no

hesitation, no deliberation, no wasted effort or

movement, only action geared toward victory.
So what does it take to become an expert? Sir

Francis Galton (1869)

spoke at length about

characteristics that experts tended to have. After
studying many expert individuals from England, he found

that more often than not they came from certain families
which held more of such eminent people than others. In

other words, offspring of these families were more likely

to become experts than individuals of other families.
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This finding lead Galton to believe that like other

factors such as physique and brain size, expertise and
"genius", had its roots in heredity. That being said,

Galton also admitted that a great deal of effort and

training are involved in the crafting of an expert. He
argued that while improvements would be made at a brisk
pace in the beginning of training,

these great strides

would slow to a crawl as one approached their limits. The
crux of Galton's argument was that the upper bounds of

achievement are ruled by one's genetic propensity.
An opposition to Galton's genetic argument was

introduced in the twentieth century and claimed that

processes attributed to basic learning could be applied

to the attainment of higher level skills and expertise.
Spearheading this movement was work by de Groot

(1978) ,

first published in the 1940s. De Groot asked skilled

chess players to think aloud as they contemplated a move
in a chess game. His results indicated that more skilled

players saw and made better moves by recognizing
previously seen patterns that less skilled players could
not see and had not seen. De Groot later influenced on
Simon and Chase's

(1973) classic paper on the "10 year

rule." They proposed that expertise could be achieved in
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a domain through practice which generally took ten years

or approximately 10,000 hours. De Groot's and Simon and
Chase's work later went on to influence more recent work

done Joy Ericsson and colleagues
& Tesche-Rdmer,

1993)

(e.g., Ericsson, Krampe,

and Cote and colleagues

Baker, Cote, & Abernathy,

2003; Cote,

(e.g.,

1999) .

Expertise in Athletics
Athletics, or sport, is among a list of many domains

in which expertise is prevalent. From soccer to
synchronized swimming,

from bowling to boxing, experts

abound in every sport. These elite typically exist in the
higher levels of competition from college level athletes

to those in national and international forms of
competition where training is plentiful, resources are

bountiful, and rewards are great. As in other forms of

expertise, practice is important. Ericsson et al.

(1993)

proposed a concept known as deliberate practice.

Deliberate practice is a relevant training activity that
was used only to increase performance, does not

inherently give any enjoyment or immediate reward, and
required intense cognitive and/or physical effort. If

performed diligently, deliberate practice would see gains

progress in a monotonic, unidirectional fashion as one
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approached the level of expert. It is also thought that

following the deliberate practice route, expertise would
be achieved within ten years of said practice,

following

the logic laid out by Simon and Chase (1973).
Cote (1999),

in a reply to Ericsson et al.

(1993),

argued for a concept known as deliberate play that

modified the framework of deliberate practice. Cote's
deliberate play concept explains that during the younger
years of development, skills are acquired through the

games children play. These are done primarily for

enjoyment and with little restrictions, contradicting the
notion of deliberate practice. It is only after the child

decides to specialize, between the ages of 13-15 years
(Bloom,

1985), where deliberate practice begins to

overshadow deliberate play and be more beneficial in

skill development . Evidence for the deliberate play
concept has been found repeatedly by Cote and colleagues
(Baker, et al.,

Rice

(2008)

2003; Soberlak & Cote, 2003).

showed that expertise affects one's

level of anxiety and its effect on later performance. Two

hundred eighteen athletes from both nationally-ranked and
unranked Division III basketball teams completed the

Trait Sport Confidence Inventory (TSCI)
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and the Sport

Competition Anxiety Test

(SCAT). Results of subsequent

independent t-tests indicated that athletes on nationally

ranked teams had significantly less feelings of
competition anxiety. The group differences from the TSCI
were not significantly different, although they followed

the same trend as the SCAT results.

Gillet and Rosnet (2008)

compared 288 French

athletes on constructs such as motivation, autonomy and

competence. Both recreational and competitive athletes of
district

(low), regional (middle), and national (high)

level were used in this study. All participants completed

the Sport Motivation Scale (SMS)

and the Basic

Psychological Needs in Sport Scale
MANOVA,

(BPNSS). Using a 3x8

the study indicated significant differences

between the competitive levels in internal motivation

(p < .01), self regulation (p < .01), and external
regulation (p < .05). French athletes at the district

level displayed less intrinsic motivation and less
external regulation than their regional counterparts.

Similarly, district level athletes were less
intrinsically motivated,

less self regulated, and less

externally regulated than national level athletes.
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In a recent meta analysis of the sports expertise
literature by Thomas, Gallagher, and Lowry (2003), both

perceptual and cognitive skills were found to be
important predictors of performance among expert athletes

when compared to novices. Cognitive skills were more

important for individual sport athletes than team sport

athletes. These expert/novice differences grew more
drastic as the age (and total amount of practice) of the

athletes grew. Findings such as these support the claim

that sports expertise is a learned skill, similar to
other forms of expertise.

Creativity
Creativity seems to be an under-studied,

oft

misinterpreted aspect of humanity, which can be evidenced

from its storied history. From the mad scientist to the
moody poet and the eclectic, eccentric artist, both
creators, and creativity itself, suffers from a certain

preconception and stigma that may have begun in the times
of ancient Greece,

in which creative prowess was

instilled in the individual by that persons "guardian
spirit". Aristotle linked creativity with insanity and
frantic inspiration from which said stigma may have
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originated. The Romans went on to say that creativity was

a characteristic of famous men and that their sons may

also inherit this ability,

thus making creativity a

virtue of men. In addition, creativity has long been
considered synonymous with "genius" or "giftedness" in

certain individuals by the general population (Runco &
Albert,

2010).

It was not until the renaissance, the enlightenment,

and the industrial revolution that creativity began to be

viewed in a different way. The artistic works and
philosophical and scientific ideas and inventions shifted

focus back onto the question of creativity. During the
1700's, there was a movement to distinguish creativity

from other aspects of humanity such as talent and
education (Runco & Albert,

2010). Through various

arguments and discussions by those involved,

four aspects

of what is now known as creativity came to pass. One,

it

was not related to the supernatural; two, everyone had

potential for it; three,
four,

it was not simple talent; and

its realization was a subject of societal norms and

pressures of the time. These ideas later helped develop
the current precepts of creativity.
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Theories of Creativity

Most current theories of creativity revolve around,

four central concepts: the person, the process, the

product, and the press

(Kaufman, 2009). The study of the

creative person generally divides people into four types.

Big-C individuals are the geniuses, the eminent creators

who redefine their fields such as Mozart, Picasso, and

Stephen Hawking. Simonton (1977), using historiometrics ,
did a study comparing ten of the greatest musical
composers of all time (Mozart, Haydn, Wagner, etc.)

and

found that the quality is related to quantity. Those

composers who wrote the most music also wrote the best

music.
Contrasted with Big-C creativity is the concept of

little-c creativity, which is described as the everyman

creativity. Such things as a parent making up a song to

entertain a friends, telling a joke, or making a recipe

substitution when one is missing an ingredient can fall
into this category (Kaufman, 2009). Most people have a

general idea of what little-c creativity is: good,

original, imaginative ideas.
Beghetto and Kaufman (2007), however, made the

assertion that little-c was too broad to be truly
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functional as a category. If everyone who is not
reinventing their field are all grouped into the same
category,

there is no way to separate the different

capabilities of a budding hometown rock band playing at

the local bar and a music enthusiast just learning to
play the guitar. Thus, Beghetto and Kaufman formulated

the idea of mini-c which does not have to be new and
exciting for all, just new and exciting for the person
doing it. Just as little-c was too broad a category,

so

was Big-C thought to be. Kaufman and Beghetto (2009) put

forth the idea of Pro-c which describes such
professionals who may not have yet or may not ever
achieve eminent status. Perhaps the owner of the best

burger joint in town has some delicious and original

creations, but until she achieves the level of Harry and
Esther Snyder, the founders of In-N-Out, she will remain

at the level of Pro-c.
The creative process is the process or processes

which people use to be creative and as such is incredibly
hard to study; people find difficulty with being creative

on cue and one's cognitions of the subject tend to fall

under the area of tacit knowledge (Kaufman, 2009) . One
widely used theory of the creative process was presented
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by Wallas

(1926) which divided the process into five

stages: preparation, incubation, intimation,

illumination, and verification. Still, relatively little

work gets done on the creative process.

The creative product is perhaps the easiest aspect

of creativity to study, simply because it is a tangible
object that can be judged and measured. As discussed
previously,

these creations do not have to be ground

breaking, however they should have two qualities: novelty

and appropriateness

(Amabile, 1983). Regarding novelty,

something cannot be dubbed creative when it has been done
before; one can not "recreate" the Frisbee exactly as it
is now when one just threw it five minutes ago. The
second essential aspect of creativity, appropriateness or
functionality, refers to how well a product works for its

intended purpose. Filling a swimming pool with acid is a
novel thing to do, but it certainly is not appropriate

for swimming and remaining uninjured.

Certain aspects of the environment are thought to
foster creativity more than others; this environment is
known as the "press." Simonton (1994)

found that losing a

parent is more common among eminent people than the
general populous. Psychological safety, a term coined by

22

Edmondson (1999), describes the degree to which
risk-taking in a group is thought to be acceptable and is

a factor of the environment. O'Hara and Sternberg (2001)

showed that if people receive instructions to be creative
in a task,

they will,

in fact, turn out a more creative

product. This finding has been shown to be applicable

across cultures and fields

(Chen et al., 2005) .

Creativity in Athletics

Some earlier entries into the domain of sport have
suffered from the same maladies creativity research did
at its inception in which theories concerning creativity

in sport were bordering on mysticism, rather than
empiricism (Duricek,

1992). More recent research,

however, has been conducted, mostly abroad, which has

begun to employ standard scientific practices and methods
in order to indentify its underlying effects on sport
performance.

As noted previously,

creativity has long been

associated with being "gifted"

Memmert (2006)

(Runco & Albert,

2010).

found that gifted children significantly

improved after six months of a diversified sport

enrichment program designed to enhance creativity in team

ball sports (basketball, soccer, etc) as opposed to
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non-gifted children. Gifted and non-gifted children

participated in a sports program exposing the children to
a variety of sport tactics, techniques, and situations.
Previous studies found that gifted people tend to have
broader fields of attention when involved in a task as

compared to non-gifted people due to their ability to
quickly automatize thought processes, freeing up mental

and attentional capacities

(Bates & Stough, 1997). Based

on such findings, Memmert hypothesized that gifted
children improved at an accelerated pace because they can

maintain a broader field of attention,

allowing them to

see unexpected objects as they pursued their objectives.

A second experiment was conducted, based on the
concept of "Inattentional Blindness" which was pioneered
by Mack and Rock (1998). Inattentional blindness refers

to the phenomenon in which a stimulus cannot be perceived
consciously without attention. Both gifted and non-gifted
participants took part in two trials. They were asked to
focus on a blue center dot on a computer screen of moving

white and black objects and count the number of black
objects

(either L's or T's)

center line. Afterwards,

that touched the horizontal

they were asked how many objects

touched the center line. The second trial asked them to
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perform the same task, however after the trial completed,
they were asked how many objects touched the center line,
if they saw anything else besides the white or black

letters and,

if they did, describe it. The gray cross

(the unexpected object) moved parallel to the center
line,

either 2.4 cm (near condition) or 5.4 cm (far

condition) above it. The gifted children in the near

condition successfully reported seeing the unexpected

object (p < .05) while all other groups fell short
(Memmert, 2006). This result reinforced previous
findings.

It then can be asked that rather than being inherent
to the gifted population, could maintaining a broad field

of vision be taught to non-gifted people, thus improving
their creativity in sport? Memmert

(2007) tested this

hypothesis during a six month study in which children
(mean age 6.5 years) were either part of an

attention-narrowing group, an attention-broadening group,

or a control group. The narrowing group received sport

specific training which focused their attention by way of

very specific tactical and correctional instructions. The
broadening group, on the other hand, received no specific

guidelines other than game rules and general objectives,
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allowing them more freedom. Creative performance was

measured using game-test situations, which require
participants to apply tactical solutions in an

ecologically-valid environment. Participants in the
attention-broadening group improved the most in regards

to creative performance when compared to the
attention-narrowing group, which performed better than

the control group. It is important to note that none of
the participants had any previous team ball sport

experience prior to the study. This finding was again
verified by later results

(Memmert, 2009)

showing that

those who noticed unexpected objects in the field by

employing a broad field of attention made more original

decisions.
Expertise, Training, and Creativity in Athletics
But there is more to creativity in sport than having

a broad field of attention. Various experiences, both
within and outside of one's sport, play important roles.
Outside of one's sport, research shows that training in
general creativity can to some extent transfer to other

domains such as sport. Everhart, Kernodle, Turner,
Harshaw, and Arnold (1999) measured the effect of a
creative problem-solving intervention on tactical
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decision making in sports play. Participants consisted of

24 university level students in a beginner's badminton

physical education course. Baseline performance levels
were gathered for all participants via video camera. The

students were ranked based on their skill level

(high- or

low-level beginner) and either assigned to the
experimental or the control group. The experimental group

was asked to come to class ten minutes early on four
separate occasions to participate in four problem-solving

interventions which lasted ten minutes each. These
sessions consisted of training in creative problem
solving using seven tools: identifying the problem ("the

mess"),

fact finding, problem finding,

idea finding

(divergent thinking), solution finding, acceptance
finding, and looking for new challenges. At no time

during the intervention sessions were participants told
to use these skills in the game situation. The control
group came to class at the normal time and received no
special training. The participants were paired off with

another student of similar skill within their group
(experimental or control)

to play against for five

minutes. These five minute games were recorded via video
camera and coded by condition-blind raters for the number
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of times participants used any number of predetermined

tactical responses. These responses consisted of hitting

at the opponent's feet, making the opponent move to the
side, backwards, or forwards, making the opponent run

(more than two steps), and jamming the opponent.
Everhart, et al.'s

(1999)

results indicated that

those in the experimental group generally improved in

performance in the tactical areas. There was a main

effect for condition (p < .001) with the experimental
condition performing better than the control condition in
regards to exhibiting more tactical decisions during
play. Unsurprisingly, there was also an effect for skill
level

(p < .001), with higher skilled participants

performing better than the lower skilled participants.

The experimental group improved more than the control

group, signifying that training in creative problem
solving can be part of a sports training curriculum in

addition to basic physical skill and ability training.
Apart from specialized creativity,

there is also

evidence which shows that creativity can be developed by

having a wide variety of experiences in many different

sports. Memmert, Baker, and Bertsch (2010)

asked twelve

coaches from twelve teams to identify their least
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creative players and most creative players

(72 in total)

and asked these athletes how much and what type of

sport-specific and other practice they have been involved
in throughout their athletic career. Results indicate

that the more creative players spent more time involved
in some sort of sport training, either in their sport or

in another sport. Specifically, these players spent more
time in unstructured play-type activities than their less
creative counterparts.

These findings run parallel to certain findings by
Cote and colleagues in studies of expertise (Baker, et
al.,

2003; Soberlak & Cote, 2003). Cote (1999)

that the skills,

suggested

techniques, and tactics gained during

various and enjoyable activities have the potential to

cross over into one's sport of specialization,

thus,

increasing the level of performance. Such findings could

mean that there is a relationship between Cote's notion
of deliberate play in expertise and findings like those
of Memmert, Baker, and Bertsch (2010)

concerning

creativity in sports.

Alongside experience and training outside of one's
sport,

there is also support for experience within one's

sport affecting levels of sport specific creativity.
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Using data from a previous study (Memmert & Roth,

Memmert and Perl

2007),

(2009) found that athlete's of different

sports respond differently to sport-specific creativity

training. Field hockey athletes tend to improve a lot in
the first part of the training and then tend to degrade
in the later stages, dubbed "up-down" performance

development. In soccer, the opposite trend occurs; rather
than improving a lot at the beginning, soccer athletes

may show difficulty with the training at first, but show

an accelerated rate of improvement in subsequent stages
of sport-specific creativity training. A control group of
athletes, who received no special training did not see

any significant increase in performance over the course
of the study, highlighting again the effectiveness of

creativity and creativity training in sport; in this

case, of the sport-specific variety.

Proper sport-specific training with the goal of

improving performance, whether skills training or
creativity training, eventually leads to an increase in
performance and possibly to a change in level of

expertise. Just as creativity and expertise have been
linked through the concept of deliberate play (Cote,
1999) and cross-training effects
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(Memmert, et al., 2010),

they are again linked through the findings of Memmert and

Perl (2009) and Ericsson's concept of deliberate practice
(Ericsson, et al., 1993). Memmert and Perl

(2009) argued

that experts can be marked by their extraordinary

creativity, proceeding to test this assumption by looking
at participants who received sports-specific creativity
training. Although the two experimental groups improved

in notably different fashions, the fact that such
training and practice improved creativity hints at the

importance of sport-specific experience and associated

deliberate practice to the development of sport
creativity.
Memmert and Roth (2007)

combined aspects of both

specific and non-specific sports training into a 15 month

long study. Participants consisted of 135 children aged
about seven years who were placed into one of five

groups: a soccer-specific group, a handball-specific

group, a field hockey-specific group, a
non-sport-specific training group and a control. The

non-specific group participated in equal amounts of

training across all three sports for the first six months

of the study. Training sessions lasted about 120 minutes
and focused on general tactics,
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implementation, and

skills that were common across all three sports. After
this period, they were broken up into slightly more

specific groups based upon each child's talents and
proclivities for the remainder of the time, while still
spending some time in all three sports. The

sport-specific groups only spent time in their assigned

sport and no time in the others. Sport-specific training

sessions lasted about 90 minutes and featured only those
tactics, implementations, and skills inherent in their

sport, whether it was soccer, handball, or field hockey.
The sport-specific groups also took part in competitions

regularly averaging about 30 minutes a week,

thus making

up for the initial training time disparity. The control
group only took part in regular school sports program
twice a week. Game-test scenarios, which participants

were given in-game situations to solve, were used to test

the creative performance of each participant.

Overall, the control group did not improve creative
performance significantly across any factor (general

creativity, or any of the sport-specific creativities).
The non-specific training group improved mainly in
general creativity (p < .01), the soccer-specific in

soccer creativity (p < .001), and the field
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hockey-specific in field hockey creativity (p <

.001) and

the handball-specific group in handball creativity
(p < .005) .

However, truly interesting were the transfer
effects. The field hockey group, aside from improving
creative performance in field hockey also improved

significantly in handball

(p < .025) and general

creativity (p < .001). Even more impressive was the

soccer-specific group's results which posted highly
significant improvement across all sports and in general

creativity (p < .001 for all). The reasoning for this

result lies in the nature of these activities. Using
one's hands

(as in handball)

is an action that most

individuals have much experience with. This begins to

shift when manipulating a tool (as in field hockey) or

using one's legs and feet with dexterity (as in soccer).
The exposure to these new skills and techniques is

thought to aid in creative thinking and problem solving

(Memmert and Roth, 2007).

Research Questions

It is apparent that there are relationships between
sports performance, personality, creativity, and level of

33

skill or expertise. Likewise, many studies have been done

using these variables in various combinations.
Relationships between sports and personality (Kirkcaldy,

1982b; Mahamood,

1981; Valliant, et al., 1981),

performance and expertise (Cote, 1999; Ericsson, et al.,

1993; Rice, 2008), sports performance and creativity
(Everhart,

et al., 1999; Memmert,

et al., 2010; Memmert &

Roth, 2 007) , and sports performance, creativity, and

expertise (Memmert & Roth, 2007) have all been explored.
Of these studies, there has not been one concerning how
creativity,

level of skill or expertise, and personality

predict actual performance.

It has been shown that personality can predict
performance to a certain degree (Kirkcaldy,

perhaps more so with expertise

1982a),

(Hodges, Starkes, &

MacMahon, 2006). So far there have only been studies
showing a relationship with creativity training and

increased performance

(Memmert, 20 07) , but not with

"innate creativity," or creativity which has already been

acquired. Based on the research literature that has been
summarized, I have developed three hypotheses that are to
be tested in my master's thesis:
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Hypothesis 1: Both general and. sport-specific,
innate creativity,

in combination with expertise and

personality, will predict sports performance.
Hypothesis 2: Sport-specific creativity will

uniquely predict sports performance above and beyond
general creativity.

Hypothesis 3: There will be no gender differences in

how these variables predict sports performance.

35

CHAPTER TWO
METHOD

Participants

A total of 52 athletes from two varsity soccer teams
at a southern California university participated; the

men's team contained 26 participants and the women's team
contained 25. The mean age of the participants was 19.4

years. There were no incentives offered and all
participants were treated in accordance with APA ethical

guidelines (APA, 2009, 2010).

Measures
Demographics and Sport Demographics

In order to gather general information from the

participants, such as name, gender, age, and ethnicity,

this study employed a general demographics questionnaire

(Appendix F.). A sports demographics questionnaire

(Appendix E.) was also given featuring questions such as:
How many years have you been involved in
sports?

How many sports have you played throughout your
career?
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How many years have you been involved with your
current sport?
These questions were self-reported and used to

ascertain the level of skill or expertise based on the

amount of time the individual has been involved in sport.
This was necessary due to the fact that only varsity
level athletes were available for this study; junior

varsity and professional level players where not
available for comparison.
Divergent Thinking Tasks

A divergent thinking task is a method to test and
measure creativity by giving the participant an
open-ended question such as "How many ways can you think

of to use a nail?" or "You are late to a very important

meeting. Think of as many different ways you can to get
to handle the situation." To measure general creativity,
I used a divergent thinking task from a
non-domain-specific situation:

"Imagine you accidentally have made two very
important appointments at the same time. Think of as many

different ways as you can to resolve the situation."
(Appendix C.).
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A similar divergent thinking task was given to test
sports-specific creativity using a sports-specific
situation:

"Imagine you are persistently making errors while

attempting to learn and perform a sports technique. Your
trainer says it is due to a lack of mental commitment,

not of physical ability. Think of as many different ways
as you can to resolve the situation."

(Appendix D.)

The divergent thinking tasks were scored by seven

raters as per the Divergent Thinking scoring instructions
in Appendix G. Inter-rater reliability was acceptably
high across all tasks

(Cronbach's Alpha = 0.845)

The Creative Movement Checklist for Athletes
Sports-specific creativity was also measured using

the quantitative portion of the Creative Movement
Checklist for Athletes (CMC; Gigli, 2001, Appendix B.).

The CMC is a list containing items pertaining to the use

of creativity in sports. The qualitative portion of the
checklist was omitted as it failed to add additional

information to the quantitative portion of the CMC.

Sample items are:
Movement shows creative thinking or new
strategies.
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Display flexibility with technique and

movement.
Is able to interpret movement in others to
anticipate actions.

Displays adaptive motor skills.
The original checklist was not scored in any
meaningful way and was simply used as a theoretical
supplement. As such there is no reliability or validity
data available for the CMC. This thesis also aims to

gather data to provide such information. There appears to
be consistency across athletes themselves and between the
athlete's coaches, which indicates that the concepts

assessed in the CMC are clearly understood by

participants. Overall, the athletes in the formative
study displayed a higher regard for their creativity than

their coaches, by marking more items more often than
their coaches. This may indicate a bias for athletes to
overestimate their own creativity, or the coaches' bias
to underestimate their athletes' creativity. That being

said, the general patterns of high and low occurrence
mirrored each other across both raters indicating, once

again, reliability of the CMC. In this study,

the CMC was

scored in a more traditional manner, each item the
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participant marked being scored as one point. These

points were then summed to create a total score for each

individual athlete. There are no reverse scored items in

the CMC.

The International Personality Item Pool Big 5
NEO-PI-R Broad Domains Personality Scale
To measure personality, a fifty item scale acquired

from the International Personality Item Pool
Goldberg et al.,

2006)

(IPIP;

consisting of items similar to the

Big 5 NEO-PI-R Broad Domains scale (Costa & McCrae,

1992)

was used (Appendix A.). Being one of the most commonly

used inventories in current existence,

the choice to use

this scale was both because of its accuracy and its
practicality . The inventory is divided into five

subscales containing ten questions each: Extraversion
(a = .86), Agreeableness

(ot = .77), Conscientiousness

(a - .81), Neuroticism (a = .86), and Openness to
Experience

(ce = .82) . There is much research conducted

using these five factors

(McCrae & Costa,

2004) and they

have been verified to account for a substantial amount of
variance in personality. Sample items include:
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I...

Make friends easily.

(Extraversion)

Accept people as they are.

Waste my time.

(Agreeableness)

(Conscientiousness)

Often feel blue.

(Neuroticism)

Enjoy hearing new ideas.

(Openness to

Experience)

Items from each subscale was scored using a 1-5
Likert scale,

(1) being "not like me at all" to (5) being

"exactly like me". Negatively scored items were reverse
coded.
Coach Reports

The coaches were asked to provide a ranking of each

player in terms of their creativity,

leadership, physical

ability, and performance on the field (Appendix H.).

These rankings are required as a comparison to other
indicators of the players' creativity and the objective
performance statistic of each player. Rankings were based

upon comparisons within the team, not some performance or
creative ideal. All ratings were kept anonymous. Once

ratings are obtained, they were entered into an Excel
spreadsheet containing participant numbers only; the

numbers were also used for individual participant
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information. At no time were participant names ever
digitally linked with either the coach's ratings or the

player's own data. Due to the different task required of
them, paired with the associated risks, a different

consent form was designed for the coaches

(Appendix J.).

Player Statistics (Measure of Performance)
Player statistics are public information on each of

the university's athletics websites and were an ideal
indicator of objective performance. These include games

played, games started, goals, assists, points,

shot percentage,

shots,

shots on goal, shots on goal percentage,

goals won, penalty kicks, goals allowed, goals allowed

average, saves, and saves average. These statistics were
reviewed by the researcher,

standardized, and averaged to

create an overall performance score. For goalies,

goals

allowed, goals allowed average, saves, and saves average
replaced shots, shot percentage,

shots on goal,

shots on

goal percentage, goals won, and penalty kicks. Goals
allowed, goals allowed average,

saves, and saves average

were not factored into non-goalie scores. There were no

reverse-scored values. These overall performance scores
were then analyzed as the criterion of the previously

mentioned measures.
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Procedure
Participants were tested one hour before a regularly-

scheduled team practice session. The participants were

handed the survey packet with the first page being the
informed consent

(Appendix I.).

If the participants

agreed to take part, they were asked to initial the

consent form and provide the current date. Participants
were then asked to turn the page to the first survey, the

IPIP Big 5 personality scale. Before beginning the
survey, participants were informed that upon reaching the

divergent thinking task, they were to stop and await
further instructions. Participants then were told to read

the survey instructions carefully and begin.

When all participants had arrived at the first

divergent thinking task, the situation and instructions
printed on the paper were read to them and they were

informed that they would have three minutes to complete
this task. Participants were then instructed to begin.

Upon the completion of the first task, participants
turned the page to the second task where the same

protocol was followed.

After the completion of the second task,
participants were informed that the following sections of

43

the survey (the sports demographics and demographics

surveys) were not timed and to please read the
instructions carefully and continue. When participants

completed the packet, they brought the packet up to the

front of the room, placed it on the desk, and were
thanked for their participation and excused. All paper

documents were kept together in a locked container while
in storage.

Participants were assigned a number and their

responses, coach rankings, and rankings of the players'
statistics were entered into an Excel file via computer.
To test my hypotheses, a hierarchical multiple regression

was performed using the statistical computer program SPSS

using both general and sports-specific creativity
measures (general and sports specific divergent thinking,

CMC) along with skill level and expertise information
(sports demographics)

and personality scores

(IPIP Big 5

personality scale) as predictors of performance (player

statistics, coaches'

subjective ratings). A hierarchical

multiple regression is necessary to test if

sport-specific creativity predicts performance above and

beyond general creativity. Extraneous variables

(skill

level, expertise, personality, etc...) were accounted for
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in the analysis prior to the entry of general creativity
and sports-specific creativity.
To test for gender differences, a stacked path

analysis model was conducted using EQS statistical

software by separating the sample into a female sample

and a male sample. Constraints will be placed on the

pathways from the main constructs

(personality,

expertise, general creativity, and sport-specific
creativity) to the criterion (overall sports performance)
to check for gender differences within the model.
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CHAPTER THREE

RESULTS

PersonalityPersonality consisted of five factors

Experience,

(Openness to

Conscientiousness, Extraversion,

Agreeableness, and Neuroticism). Ten questions assessed
each of the factors

(five were reverse coded). The

questions for each factor were averaged to create a
composite score for the specific factor resulting in five

scores measuring the entirety of the participants'
personalities. Overall and gender averages and standard
deviations for each of the factors are given in table 1.

An independent sample t-test reveals no significant
differences between the personality of male and female

participants

(Openness t [50]

Conscientiousness t [50]

t [50]

= 0.35, ns;

- -0.13, ns; Extraversion

= 1.09, ns; Agreeableness t [50]

Neuroticism t[50]

= 0.18, ns;

= 1.41, ns).

Expertise

Expertise was measured via self report from the

Sports Demographic questionnaire and coach reports. The
general trend was the players responded systematically
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higher than their coaches. This discrepancy was
significant for physical ability (t [50]

p < .05), knowledge (t[50]
(t[50]

= 2.420,

= 4.246, p < .001), expertise

= 3.088, p < .01), and marginally significant of

performance (t[50]

= 1.692, p <

.1).

As each source contained multiple questions
concerning various factors of expertise,

a maximum

likelihood factor analysis was conducted with a direct
oblimin rotation on both the self report data and coach

report data in an effort to simplify the data for further
analysis. When analyzed together, two clear factors were
revealed, explaining 45.438% of the total variance. The

first factor, Self-Report, included all self-report items
while the second factor, Coach Report,

included all coach

report items. The pattern matrix is given in Table 2.
Two further factor analyses were conducted on the

self-report of expertise and the coach report in order to

see if there were any important distinctions reflecting

Ericsson's (2006) definition of expertise. Using a

maximum likelihood extraction and a direct oblimin
rotation,

two factors emerged explaining 55.151% of the

total variance. Factor 1 reflected the "intangible
aspects of expertise"

("knowledge" and "expertise")
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as

well as the "knowledge" aspect of Ericsson's definition.

Factor 2 represented the more "concrete aspects of
expertise"

("skill," "leadership," "physical ability,"

"performance," and "creativity"). Factor scores were
saved. There were no gender differences in either factor
1

(t[50]

= -1.56, ns) or factor 2

(t [50]

= -1.33, ns).

Similar analyses were conducted for the coach
reports revealing only one factor,

"expertise,"

explaining 48.258% of the total variance. Factor scores
were, again, saved. This result may speak to the internal

nature of the various aspects of expertise. As athletes
begin to learn their sport and become more proficient in
it, they are aware of how much they have learned about
it, which may or may not be noticeable to observations by
their coach. There was also a difference between the
men's and women's coaches ability to detect expertise
(t [50]

= -3.66, p < .001) indicating differing abilities

or sensitivities from the coaches themselves.

Creativity
The two types of creativity were measured using the
two divergent thinking tasks (general and

sports-specific) and the CMC (sport-specific, Gigli,
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2001). The divergent thinking tasks have three scores
associated with them: originality, fluency,

and

flexibility. Analyzed for multicolinearity, results

indicated that both flexibility scores were highly

colinear and were, thus, removed from further analysis.

Part of this study was to verify the validity of the
CMC as a tool to assess sport-specific creativity. When
correlated with the sport-specific divergent thinking
task's originality and fluency scores, no significant
correlation was found (r = -.093, ns; r = .115, ns;

respectively). No evidence was found to support the CMC
as a valid measure of sports-specific creativity.

Tests for gender differences among the four measures

of the two creativities indicated no significant
differences between either measures of general
creativity, originality (t [50]

(t [50]

= 1.09, ns) and fluency

= 0.42, ns) . There was also no significant gender

differences in the fluency measure of sports-specific

creativity (t[50]

= -0.20, ns), but there was a

marginally significant result from the originality
measure

(t[50] = 2.09, p < .1).

Regarding the criterion of sports performance, six
of the overall 52 participants were redshirted for the
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season, restricted from play while still being a part of

the team and able to practice. Due to not participating
in games, there were no performance statistics for those

six players, preventing them from being included in final
analysis.

Hypothesis 1

Using personality, expertise, and creativity as

predictors of sports performance, results indicate that,
collectively,

they account for a large and significant

proportion of the variance (R square = 0.572,
Adj R square = 0.416, F(12,33)

= 3.672, p <

.005) as

shown in tables 3 and 4. Among personality factors,
conscientiousness was the best predictor of performance

(Std

= .357, p < .05); all other personality factors

were not significant. Among the indicators of expertise,
coach report was the only significant predictor

(Std [3 = .325, p < .05), with both self report indicators
falling short. Among creativity measures, both indicators

of sport-specific creativity (originality and fluency)
were strong,

significant predictors of performance

(Std (3 = .450, p < .01; Std 0 = .463, p < .01,
respectively). General creativity did not significantly
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predict performance. All standardized betas and

significance values are listed in table 5.

Hypothesis 2

To see whether sport-specific creativity uniquely

predicts sport performance above and beyond personality,
expertise, and general creativity, a three-step
sequential regression was conducted. The initial entry

accounted for personality scores and expertise ratings

only; these variables accounted for a large and
significant proportion of total variance (R

square = 0.413, Adj R square = .286, F(8,37)

= 3.257,

p < .01). Again, conscientiousness and coach ratings were
the best predictors of performance (Std 3 = .368,
p < .05; Std 3 = -306, p < .05, respectively). All
standardized betas and significant values for the initial

model are shown in table 8.
Second,

general creativity was entered into the

model, accounting for a minute, insignificant amount of

variance (R square change = .009, F(2,35) change = .265,

ns). All standardized betas and significance values for

the second model are shown in table 9. Lastly,

sport-specific creativity was introduced into the model,
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resulting in a large, significant increase in the

proportion of variance explained (R square change - .150,
F(2,33)

change = 5.773, p < .01)

indicating that

sport-specific creativity accounts for a meaningfully
large portion of unique variance of sport performance.

Both indicators sport-specific creativity (originality
and fluency) were strong predictors of performance

(Std

p = .450, p < .01; Std p = .463, p < .01, respectively).
Final standardized betas and significance values are
shown in table 5. All model statistics are shown in table

7, model change statistics are shown in table 6.

Hypothesis 3

To further test gender differences within the model,

a stacked, 2-group path analysis was conducted. The

comparative fit index (CFI)

reflects a good fit of the

data to the model (CFI = .989). However, this was not

echoed in the root mean square error of approximation
(RMSEA), which indicated a poor fit (RMSEA = .148) . This

results points to an inherent difference between the two
fit indices. The RMSEA tends to be larger in smaller
samples than in larger samples, often times falsely so
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(Kenny,

2011). It is clear that more participants are

required to test the fit of the model.'

However, path coefficients can still be analyzed.
Figure 1 shows model fit for females; figure 2,

fit for

males. The figures show that the four constructs

(personality, expertise, general creativity, and
sports-specific creativity) account for performance

across genders equally, with both expertise and

sports-specific creativity being significant. This
finding is reflected in earlier regression analyses. How
the two groups achieved this, however,

is slightly

different.

All three indicators of expertise's effect on
performance

(Coach Report, Knowledge, and Ability) were

significant in males, while only Knowledge and Ability
were significant in females. This difference was also

shown in a previous t-test (p. 30). Also noted for

sports-specific creativity's effect, both Originality and
Fluency were significant indicators for females while

only Fluency was for males. Originality also had a

negative relationship in both genders for both forms of
creativity, unlike Fluency. This finding may allude to
Fluency being more important to sports performance than
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simple Originality. Also to be noted, two facets of
personality were significant indicators of personality's

effect on performance for females

(Conscientiousness and

Neuroticism), while none were for males.
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CHAPTER FOUR

DISCUSSION

This study had three main goals. The first was to
show that creativity combined with level of expertise and

personality characteristics had a significant impact on
sports performance. A second was to show that sports

creativity accounts for a significant proportion of the

variance in sports performance, above and beyond

expertise, personality, and general creativity. Finally,
this project sought to provide evidence for a lack of

difference between genders regarding the factors that
affect performance.
The results supported the first hypothesis that the

three main variables all have an effect on sports
performance. The second hypothesis was also supported in
that sport creativity predicted performance above and

beyond the other variables of expertise, personality, and
general creativity. However, analyses for the third

hypothesis contained mixed results that could not be
fully clarified due to constraints of the sample. There
were no gender differences in the constructs' effect on
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performance, supporting our hypothesis, but there were

differences in the measured variables.

Hypothesis 1

Support for the results of hypothesis one can be
found from a plethora of literature on the subject of

sport performance. Personality literature in the domain
of sport has a great deal of inquiry in search of the

fabled "athletic" personality type. Using the Eysenck
Personality Questionnaire, there is some consensus that

athletes are more extraverted than non-athletes, but
neuroticism shows less agreement with various accounts

showing differing levels (Eagleton,

Kirkcaldy,

et al., 2007;

1982b). Results from the Cattell 16 Factor

Questionnaire indicate athlete personality effectively
varies upon the type and nature of the sport in question
(Schurr, et al., 1977). The range extends from the

extraverted and dependent team athlete to the objective,

unemotional, independent individual athlete.
Regarding the results of this study, using a

five-factor model of personality, conscientiousness was
found to be the strongest predictor of sport performance.

These results are mirrored in a study by Piedmont, Hill,
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and Blanco (1999). Using the five factor model of

personality, data was gathered from four Division 1
National Collegiate Athletic Association. Results
indicated that conscientiousness was the only significant
predictor of in-game performance statistics. High scores

in conscientiousness illustrate the importance of hard

work and a drive to succeed to performance on the field,

along with a plethora of previous research across domains

relating the two (Barrick, Mount,

Biderman, Nguyen,

& Sebren,

1993;

& Strauss,

2008; Gellatly,

Another study by Piedmont (1995)

1996).

implied an inverse

relationship between conscientiousness and neuroticism
regarding academic performance. Although neuroticism was
not a significant predictor of sport performance, a
similar relationship seems to exist in the current

dataset. Future studies should investigate this possible

relationship further within the realm of sport.

Regarding expertise, self report measures failed to
be predictive of performance, whereas coach reports did
so. Such findings can be supported within the
meta-cognitive literature, indicating that people have

the potential and propensity to overestimate their

abilities (Coutinho, 2008; Dunning, Johnson, Ehrlinger, &
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Kruger, 2003; Krueger & Mueller, 2002; Kruger & Dunning,
2002) .

Krueger and Mueller (2002)

suggest that this might

be explained by the fact that the vast majority of people
tend to view themselves as above average. The'
"better-than-average"

(BTA) heuristic,

in conjunction

with the availability heuristic, can be found in most any

facet of life in which social comparison takes place
(Chambers & Windschitl,

2004) . Comparing oneself to other

competitors in sport would be a prime example of this. It

is certainly possible that, by knowing the conditions of
your skill and easily finding fault in one's teammates or
rivals,

these shortcuts to judgment may lead some astray.

Dunning and colleagues (Dunning, et al., 2003;

Kruger & Dunning, 2002) argue that there is more to this
folly than simple heuristics. Rather, it is an

incompetence in one's understanding of the subject that
is to blame. By not recognizing a good solution to a

problem, poor performers may make a similar fault in not
knowing a bad one, leading one to pursue a

less-than-optimal course of action. As such, this would

also prevent being accurate in the judgment of oneself
(or others)

in the specific situation. The opposite is
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generally true for high performers;

instead of

overestimating their performance, they underestimate it

(Dunning, et al., 2003).

The accuracy of the coach's ratings indicates a more

objective and veteran frame of reference than a simple
self-report. A coach's extensive amount of experience

with hundreds of athletes over the course of a career
would aid him/her in producing a less biased score of an
individual's level of skill, making it a much better
predictor of performance on the field. However, as

mentioned previously, because of this detachment, a coach
only has external indicators of their players'
performance and, thus, may fail to notice other aspects

of expertise. Both indicators proved valuable in

assessing the nature of expertise in the participants,

if

not performance.

Results from the creativity measures provide support
for a domain-specific model of creativity. Domain
specificity argues that an individual may be creative in

art but not science, dance but not math,

sports but not

creative writing. Such a claim would run parallel to

Gardner's classic, yet controversial, theory of multiple
intelligences (1983). According to Baer (1998), a domain
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specific approach seems to explain past findings, as well
as the current results.

It is reasonable to assume that

individuals are creative (or intelligent)

in specific

instances and domains; in the present case, in sport.

Research generally supports these assumptions Lubart
and Sternberg (1995) conducted a study comparing the
creations of 48 participants in the domains of drawing,
writing, advertising, and science. Expert raters were

used to judge the creativity of each of the products.
Results indicated that each product from each participant

received different ratings from the expert judges. This

was especially true within the science category.

Another study by Baer (1991) assessed the creativity

of poetry,

stories, equations and word problems among 50

eighth grade students. When controlling for each

student's standardized math and reading scores, there was

no correlation between the creativity of the various
products. These findings lend credence to the domain
specific theory of creativity.

This is opposed to the idea of creativity being
domain-general. Root-Bernstein and Root-Bernstein (2004)
argue that successful creators in either the arts or

sciences are successful because they share a number of
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attributes. They argue that these individuals are very
well-read in a variety of domains allowing them to call

upon inspiration from a multitude of sources for
solutions to problems. For example, a successful
scientist would dabble in the arts just as an artist

would have some knowledge and interest in 'aspects of

science. The two groups also describe their work in

similar ways and use similar thought processes.

It was

also argued that artists and scientists tend to have
similar psychological profiles. Contrary to

Root-Bernstein and Root-Bernstein, however, while it may
be true that successful creators often have broad
interests,

it does not mean that they are creative in all

of those interests

(Baer & Kaufman,

2005b).

Others, however, continue to argue for a

domain-general approach, while acknowledging the

appearance of specificity. Plucker and Beghetto (2004)
posit that in an attempt to ignore the apparent dichotomy

at issue, we will find that there are aspects of
creativity that are indeed domain-general and others that

are domain-specific. Specifically,

they argue that

although there are many shared processes of creativity

across a wide range of domains,

61

the creative products

themselves will vary widely across those domains, as well

as the context of creation itself. A creative work of

science is not judged in the same terms as a creative
poem. So, too, as Plucker and Beghetto note,

a creative

science fair project might not be viewed as creative by
the Nobel Prize Committee and a Nobel laureate's

submission might not be viewed as such by science fair

judges.
Recently, various approaches embracing both

domain-specificity and -generality has been garnering
much support from both sides of the argument. While it

does seem to be the case that a certain degree of
expertise is required to be successfully creative in any
given field, an individual can not possibly have the time

and resources to successfully pursue to the extent

required every interest they may have.
Best explaining this ideology is the Amusement Park

Theory (APT)

of creativity (Baer & Kaufman,

2005a). APT

proposes that there are certain general factors that are
required for creativity,

including certain amounts of

intelligence, motivation, resources, among others. The

theory equates such prerequisites to time, desire, and

money required to visit an amusement park. But one also
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must decide what kind of park to visit: something for the
kids,

something thrilling,

something historical. This is

also true when deciding one's preferred field of creative

exploit. These can range from social, to artistic,
math,

to science

to

(Kaufman, 2009). One must further

specify their area of creation. Is it dance, martial
arts, or sport? In the amusement park analogy, will you

go to Raging Waters, Hurricane Harbor, or Soak City?
Finally, once at the park of choice one must decide what

one wants to do there. The same applies to creative

domains; if deciding to focus on sport, what sport do you
wish to play?
Based upon the APT, creativity can be viewed as a

very broad and general topic, but it can also be viewed
as a very specific instance. Creativity then becomes a

balance between one's characteristics, process, and level
of experience or expertise. APT is a very practical
approach to debate of domain specificity or generality

and could very well be applied to the present results.

Further investigation into this matter is required.
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Hypothesis 2

A large amount of variance was accounted for by

sport-specific creativity. It is assumed that
participants received no specific training in creativity.

As shown by Memmert and Perl

(2009), sport-specific

creativity training can have a marked impact on an
athlete's ability to perform in a game situation.

However, due to the general nature of sports practice in
the United States, having received this type of training

is unlikely. As such,

it can be deduced that the nature

of sport creativity is either a by-product of other
training or a native characteristic of the individual.
As specified in the previous section, there is

evidence for both theories. It has long been thought that

one's creativity in a field is intimately related to
one's expertise in that field (Ericsson,

1996). Research

often cites the ten year rule (Simon & Chase,

1973)

as

support of this; high level accomplishments tend to come
only after a sufficient amount of time (approximately ten

years) has been spent in the domain in question
(Simonton,

1991). It would be exceedingly difficult to be

a successful creator in music if one did not know how to

read notation or understand the harmonic qualities of
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various notes. Likewise, it was be difficult to be
creative in badminton if you were unaware of the rules of

the game.

However,

it has also been argued that too much

domain-specific training will stifle creativity. Simonton

(1984a)

showed that there seems to be a "sweet spot"

regarding the amount of training preferred for higher

levels of creativity. Receiving training in other fields

is beneficial to creativity in another (Simonton,
1984b). Hudson and Jacot

(1986)

1984a,

similarly state that many

important contributions in science have been made by
those outside the sciences. The reasoning behind this is

due to the idea that fields and domains are most exciting
(and creative) along their "peripheries", as this is

where they experience overlap with other disciplines.
In contrast to the training hypothesis lies the

"gifted" argument; one's creativity is an inborn

characteristic of the individual, allowing them to
succeed above and beyond their peers (Renzulli,

1978).

This domain can be either a very specific field that the
individual is suited for or simply a matter of choice by

the practitioner. Galton (1869) argued that expertise is

primarily genetic, and although this view is limited in

65

(De Groot, 1978; Ericsson, et al., 1993; Simon &

scope

Chase, 1973), there is merit to it. It was discussed upon
the overwhelming success of Michael Phelps as a swimmer

was due to his slightly abnormal bodily structure. Being

tall with very long arms and massive hands and feet
provided Phelps with amazing tools as a swimmer. This

combined with his intense training may have given him an

advantage.
A similar argument could be made for creativity as

it has been argued previously that expertise and
creativity are linked (Ericsson,

1998). Perhaps Valentino

Rossi is most suited to creativity on a motorcycle.
Perhaps Charles Barkley is not meant to be as creative in

golf as he was in basketball. However, without being able
to go back in time to have these icons pursue another
skill,

it is impossible to test this.

Having said this, the data suggest that, rather than

the vast majority of individual variation being accounted
for by genetics,

it is more reasonable and encouraging

that the amount of time and energy spent performing and
producing is what makes the difference. Simonton has

shown repeatedly that quantity of creative works is
related to the subsequent quality of creative works
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(Simonton,

1977, 1985). Again here lies'a parallel to

expertise. The more chances you have to produce in a

domain, the more likely you are to produce something
incredible out of sheer probabilities. APT explains this
process rather well

(Baer & Kaufman,

2005a). The creator

decides what he or she wants to do, getting more and more

specific as a final determination is reached. At this

point, the individual begins to create, tending to remain
in this area as their skills build.

Hypothesis 3

Gender differences proved to be a complicated

problem for this study to undertake. Previous studies did
not note gender differences among expertise

(Gillet &

Rosnet, 2008) or creativity (Memmert, 2006; Memmert, et
al., 2010) of athletes. Although structurally, there

appeared to be no differences, in measurement this was

not reflected. The lone construct this may be applied to

is expertise as the only difference within the construct
came from the coach, not the players.
In personality, measurement differences cannot be
accounted for so easily. Results show that female

athletes seem more affected by personality factors,
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specifically conscientiousness and. neuroticism, in

regards to their performance than male athletes. This may

be explained by the social factors impacting female
athletes in general. Audiences react differently to

female athletes depending on the situation and the
audience itself

(Jones & Greer, 2011). Male viewers tend

to react favorably to female athletes in feminine sports

(such as volleyball or cheerleading) who still maintain

their feminine appearance. On the other hand,

female

viewers respond favorably to a more masculine appearance
in female athletes and a variety of sporting

environments. This pressure from external forces may
impact the psyche's of female athletes or self-select

certain athletes out of sport before reaching high levels

of competition.
Soccer being in a unique position of lacking
popularity in the United States, but popular elsewhere
further complicates the issue. Due to this,

it may have

been easier for women to enter into the sport as there
was no widespread image of a "soccer player" in the U.S.

(Knoppers & Anthonissen, 2003). The other side of this
may emasculate male soccer players when compared to other
sports. The term "foot fairies" does well to illustrate
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an attitude that some Americans hold toward adult male
soccer players. It is possible that this causes male

soccer players to either embrace this open, androgyny
(Adams, 2011), or reject it and try to act more "manly"
to counteract it by ignoring their own "selves". The

latter may explain the lack of effect from any of the

facets of personality from the males. This question may
be better investigated with a larger sample.

Gender differences in the creativity measures are
also noteworthy.

In general,

female participants

displayed a greater effect of creativity on performance.

This finding is reflected in some research analyzing

gender differences in general creativity. Specifically,
men who strongly identify with the feminine identity and
androgynous women exhibit the most creativity, as opposed

to undecided men and women and very feminine women

(Stoltzfus, Nibbelink, Vredenburg,

& Thyrum, 2011).

Masculine men registered just above the lowest group.
As mentioned previously, due to the androgynous

nature of soccer in the U.S.,

it is highly probable that

the female athletes in the current sample are more

androgynous than the typical "feminine" female.

It is

also possible that the current sample of male athletes
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was more masculine, explaining why they recorded, lower
creativity scores than the females. This finding is also

in accordance with the above personality results which
gives credence to the explanation that the males in this

sample tended to be more masculine than average.
It should be noted that the gender differences

raised in the measurement model were not tested for
significance. The small size of the sample prevented

attempts to do so accurately. Future research may want to

expand upon these findings, especially regarding

creativity among male and female athletes.

Limitations

There were two main categories of limitations in

this thesis; the first being measurement issues, the
other being issues of the sample. Measurement issues were

two-fold: questionable internal validity and a lack of
time and proper equipment. Firstly,

the majority of the

scales used were created by the author,
divergent thinking scenarios,

questions,

including the

the sports demographics

the coach report questions, and the general

demographics questions.

70

The divergent thinking scenarios were carefully
considered and devised in order to be similar in terms of

the issues they were dealing with (commitments), one
having a general focus

(from an everyday situation that

many could experience) while the other was very specific

in terms of sports. The final result yielded two
scenarios that were worded quite differently. The sports
scenario seemed much more convoluted than the general
scenario.

It is possible that the longer, more detailed

specificity of the sports scenario affected the

subsequent creativity of the responses. Previous testing
was not performed on non-athletes, only on athletes. Both

scenarios would need to be tested with a non-athlete

sample to verify the effectiveness of the two scenarios
as being sufficiently discriminative.
The sports demographics questions were created by

the author using a combination of reasoning and general

theory of expertise (Ericsson, 2006) . The initial
checklist

(questions 1-13) were created to assess

exposure to sports on various levels and may have been
more useful had the sample been more broad. However,

given that only college athletes at the varsity level
were used in the current sample, the checklist did not
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have enough discriminatory power, as scores tended to
only vary by upwards of two points.

The other portion of the sports demographics
questionnaire were created around Ericsson's theory of

expertise (2006)

stating that expertise is "the

characteristics, skills, and knowledge that distinguishes
experts from novices and less-experienced people"

(p. 3).

These questions were also mirrored in the coach report

questionnaire. Upon analysis, although an individual may
have rated themselves as high in expertise or

performance, other scores did not indicate this.

Likewise, the opposite can also be noted as well. Perhaps
the questions were too broad and too conceptual for the
participants to give accurate responses. On the other
hand, it has been noted that individuals can be less than
accurate at rating their own abilities

(Dunning,

et al.,

2003; Kruger & Dunning, 2002). Coach reports indicated

similar results, albeit more objective and likely more
accurate.

Concerns for demographics questions are minimal as,

although they were created by the author,

they were

fairly general and only served to help identify the
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sample. Save the participant's gender, the sample

demographics were not used in the analyses.
As stated previously, the validity of the Creative

Movement Checklist (CMC) was to be reviewed as a measure
of sports-specific creativity. The CMC did not predict

sports-specific creativity while the sports-specific

divergent thinking task did. This would explain why the
CMC was not used for any inferential tests during its
original use (Gigli,

2001). However,

this study does

little to indicate either test's validity in measuring

sports-specific creativity. Neither has had enough use to
successfully gauge their success, nor are there any

well-established measures of the construct from which to
draw comparisons. Due to the results of this study,
however,

it can be concluded that the sports-specific

divergent thinking test is, at least, a better measure of

sports-specific creativity than the CMC.
In addition to internal validity issues,

it can be

argued that some of the constructs were not measured in

the most optimal way. Expertise is a prime example.
Ideally, expertise needs to be measured longitudinally.

However, as Simonton has noted in his repeated studies of

expertise using historiometrics (Simonton,
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1977,

1985,

1991),

this approach is less than practical.

It is next

to impossible to identify those who will one day become

an expert. If it were not, professional institutions
would jump at the opportunity to select individuals early
in their lives who will one day become excellent. To do

so, one would have to keep record of the entire
population, noting variation in those individuals that go

on to become eminent, expert producers and creators in
their respective fields. One quickly begins to see the

amount of resources required to perform such a feat.
Conducting investigations after the fact becomes the
next best alternative, but the method in which to do so

is under contention. Due to time and fiscal constraints,
the author employed a self-report to assess expertise.

This posed problems from not being able to accurately
gauge one's level of expertise as discussed earlier. As
such, this is clearly not the ideal way to test this

construct. The use of coach reports minimized some

drawbacks of this approach, but overall it was less than
optimal. Other methods which may be used in the future

would be skills tests and player histories. Both of these
methods would require more time and planning than was
allotted for the current study.
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Other limitations include the sample itself. Onlyusing soccer players limits the generalizability of these

results. Although soccer enjoys a certain degree of

popularity worldwide,

it has yet to take a firm hold in

the United States as a respectable sport for adults. As
such, it can be assumed that soccer players have had to
undergo some ridicule and heckling that other athletes

may not have had to experience. This extra hardship may

affect the psychological profiles of soccer athletes and
make them a unique sample among other mainstream college
sports. The nature of soccer may also attract unique

individuals, as well, drawing the generalizability of
these results further into question. In order to

alleviate this issue, participants from other sports will
need to be gathered and assessed to make further
conclusions.
The various divisions of collegiate athletes have

long been established. Division 1 athletes are supposedly
the most talented, gifted players in the sport followed
by Division 2 and Division 3 athletes. The school the

participating athletes attended was a Division 3
institution in soccer. Perhaps these results may have

been different if retrieved from a more competitive
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division. In order to investigate this,

further research

conducted between the various divisions needs to be
pursued. It will be interesting to see whether or not
there are indeed differences in the creativity of the

players. These results indicate there should be,
especially as sports-specific creativity was the best

predictor of sport performance in the current sample.
Apart from the divisional separations, a sample of

collegiate soccer players is not sufficient to represent
all soccer players, let alone all athletes. As has been
studied previously (Abedi,

2010; Sturm, Feltz,

2011; Wilson & Pritchard, 2005),

& Gilso,

student athletes deal

with a unique set of stressors from both normal students
or, presumably, full-time, professional athletes. The

concept of fulfilling the important roles of being a
student and an athlete, each with their own, and often

opposing,

requirements is unique among this population.

Because of this, perhaps, creativity is an important
factor for being successful in both of these roles
together, while being in solely one or the other

situation it may not be necessary. The results of this
study simply tested the effects of creativity (both

general and sports-specific) on sport performance; it did
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not test their effects on other aspects of life. It would
be interesting to address this issue among

student-athletes and students to see if creativity,

in

any form, is another area of differentiation regarding
their individual success in their respective roles.

Conclusion
The goal of this thesis was to test the effects of
creativity on sport performance. Results supported and

built upon previous research (Everhart, et al., 1999;
Memmert,

2011; Memmert, et al., 2010)

showing that

creativity does have a significant effect on performance.

In fact, after accounting for personality and expertise,

sport-specific creativity was the best predictor of sport
performance within the current sample. General

creativity, however, proved less effective, which is in

agreement with current theory (Baer, 1998; Baer &
Kaufman,

2005a).

This being the case,

it can be suggested that

sport-specific creativity training should be employed

within sports practice and training in addition to other,
more traditional methods. The challenge now is to

discover ideal ways to do that. Memmert and colleagues
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have had success with youth sports by incorporating cross
training (Memmert, et al.,

exercises

(Memmert, 2007)

2010) and attention broadening
into more-typical sport

practices, but these methods have yet to be tested on

adult athletes. Cdte's concept of deliberate play (1999)
indicates that cross training may hit its peak

effectiveness at younger ages, encouraging future
research to look in more fruitful directions.

The current findings, however, do not underscore the

effectiveness of traditional practices. They do, however,

give a means in which to supplement them in order to
benefit the cognitive abilities of sportsmen and
sportswomen. Giving athletes tools to solve problems will

not only create more opportunities for success on the
field,

it will also give them more confidence with which

to experiment in their sport; to look past the "plays" to

see a new way to achieve their goals, both in practice
and competition. Perhaps game-changing ideas will become
more prominent. Or perhaps, like our young boxer's

"discovery" of the Dempsey Roll, an athlete will be

allowed to comprehend and realize previously forgotten
techniques which still have a home in competition.
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Table 1. Descriptive Statistics for Participant
Personality

Female

Male

Overall

S.D.

N

Mean S.D.

N

Mean S.D.

N

Mean

Openness

51

3.375 .5055

25

3.340 .3651

26

3.408 .6170

Cons c ient iousnes s

52

3.790 .5410

26

3.800 .4866

26

3.781 .6000

Extraversion

52

3.719 .5354

26

3.638 .4801

26

3.800 .5838

Agreeablenes s

52

3.908 .4476

26

3.896 .4643

26

3.919 .4391

Nueroticism

51

2.143 .5001

25

2.048 .4674

26

2.235
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.5223

Table 2. Factor 1 and. 2

Factor 1

Factor 2

Coach report

(expertise)

- .158

.976

Coach report

(knowledge)

- .128

.778

Coach report

(performance)

.14 9

.711

Coach report

(leadership)

.148

.698

Coach report

(creativity)

- . 126

.600

. 124

.547

-.009

.465

.786

. 040

Coach report (physical ability)
Coach report (skill)
Self report (physical ability)

Self report

(performance)

.752

- . 071

Self report

(skill)

.747

. 112

Self report

(leadership).

.662

.062

Self report

(knowledge)

.491

- . 077

Self report

(expertise)

.487

- . 061

Self report

(creativity)

.260

.224
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Table 3. Overall Model Results from Linear Regression
Model

R

R Square

R
Square

Std. Error of the
Estimate

1

0.756

0.572

0.416

0.56204

Overall model results from Linear regression
(personality, expertise, and general/sport creativity
predicting sport performance)
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Table 4. ANOVA Table from Linear Regression
df

Mean Square

F

Sig.

Regression

12

1.160

3.672

0.001

Residual

33

0.316

Total

45

Model

1

*

ANOVA table from linear regression (personality,
expertise, and general/sport creativity predicting sport
performance)
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Table 5. Standardized Betas from Initial Regression
Predictor

Standardized

t

Sig.

Ability-Skill

0.100

0.524

0.604

Knowledge-Expert i s e

-0.155

-1.000

0.325

Coach Rating-Expertise

0.325

2.503

0.017

Openness

0.227

1.564

0.127

Conscientiousness

0.357

2.540

0.016

Extraversion

0.074

0.531

0.599

Agreeableness

-0.105

-0.761

0.452

Neuroticism

0.052

0.347

0.731

GeneralDTorig

-0.169

-1.350

0.186

GeneralDTfluency

-0.009

-0.063

0.950

SportDTorig

0.450

2.888

0.007

SportDTfluency

0.463

2.921

0.006

Standardized betas from initial regression (personality,
expertise, and general/sport creativity predicting sport
performance)
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Table 6. Overall Model Results from Sequential Regression

Std.
Error of
R
the
Square
F
Adj . R
Square Estimate Change Change dfl

Model

R

R
Square

1

0.643

0.413

0.286

0.62135

0.413

3.257

8

37

.007

2

0.650

0.422

0.257

0.63407

0.009

.265

2

35

.769

3

0.756

0.572

0.416

0.56204

0.150

5.773

2

33

.007

df2 Sig.

Overall model results from sequential regression

(personality, expertise, and general/sport creativity
predicting sport performance)
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Table 7. ANOVA Table from Sequential Regression
df

Mean Square

F

Sig.

8

1.257

3.257

0.007

Residual

37

0.386

Total

45

Regression

10

1.027

2.555

0.020

Residual

35

0.402

Total

45

Regression

12

1.160

3.672

0.001

Residual

33

.316

Total

45

Model

1

2

3

Regression

AITOVA table from sequential regression (Model 1.
Personality/expertise, Model 2. General creativity, and
Model 3. Sport creativity predicting sport performance)
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Table 8. Standardized Betas from Sequential Regression
Initial Entry

Standardized 0

t

Sig.

Ability-Skill

0.173

0.831

0.411

Knowledge-Expertise

-0.251

-1.510

0.140

Coach Rating-Expertise

0.306

2.262

0.030

Openness

0.200

1.263

0.215

Conscientiousness

0.346

2.249

0.031

Extraversion

0.114

0.769

0.447

Agreeab1enes s

-0.026

-0.178

0.860

Neuroticism

0.080

0.493

0.625

Predictor

Standardized betas from sequential regression, initial
entry (personality and expertise predicting sport
performance)
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Table 9. Standardized Betas from Sequential Regression,
Second Entry

Standardized p

t

Sig.

Ability-Skill

0.176

0.831

0.411

Knowledge-Expertise

-0.225

-1.510

0.140

Coach Rating-Expertise

0.290

2.262

0.030

Openness

0.200

1.263

0.215

Conscientiousness

0.342

2.249

0.031

Extraversion

0.083

0.769

0.447

Agreeableness

-0.041

-0.178

0.860

Neuroticism

0.071

0.493

0.625

General DT originality

-0.075

-0.554

0.583

General DT fluency

0.070

0.516

0.609

Predictor

Standardized betas from sequential regression, second
entry (personality, expertise, and general creativity
predicting sport performance)
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Figure 1. Female Model of Performance with Standardized

Solutions
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Figure 2. Male Model of Performance with Standardized

Solution
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PERSONALITY INVENTORY
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Personality Inventory

In the statements below, please circle the number which you agree best describes you,
with 1 = “Not like me at all” and 5 = “Exactly like me”. Please answer to the best of
your ability.
.. .Feel comfortable around people.

1

2

3

4

5

.. .Have little to say.

1

2

3

4

5

.. .Tend to vote for liberal political candidates.

1

2

3

4

5

.. .Keep in the background.

1

2

3

4

5

.. .Have a good word for everyone.

1

2

3

4

5

.. .Believe that others have good intentions.

1

2

3

4

5

.. .Am the life of the party.

1

2

3

4

5

.. .Respect others.

1

2

3

4

5

.. .Am skilled in handling social situations.

1

2

3

4

5

.. .Make people feel at ease.

1

2

3

4

5

...Often feel blue.

1

2

3

4

5

.. .Cut others to pieces.

1

2

3

4

5

.. .Would describe my experiences as somewhat dull.

1

2

3

4

5

.. .Get back at others.

1

2

3

4

5

...Don’t talk a lot.

1

2

3

4

5

...Insult people.

1

2

3

4

5

.. .Pay attention to details.

1

2

3

4

5

.. .Make plans and stick to them.

1

2

3

4

5

.. .Have a sharp tongue.

1

2

3

4

5

...Waste my time.

1

2

3

4

5

.. .Feel comfortable with myself.

1

2

3

4

5

.. .Know how to captivate people.

1

2

3

4

5

.. .Find it difficult to get down to work

1

2

3

4

5

.. .Don’t see things through.

1

2

3

4

5

.. .Shirk my duties.

1

2

3

4

5

.. .Am not interested in abstract ideas.

1

2

3

4

5
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.. .Have frequent mood swings.

1

2

3 4 5

.. .Am always prepared.

1

2

3 4 5

.. .Dislike myself.

1

2

3 4 5

.. .Am often down in the dumps.

1

2

3 4 5

.. .Panic easily.

1

2

3 4 5

.. .Rarely get irritated.

1

2

3 4 5

.. .Do not enjoy going to art museums.

1

2

3 4 5

...Seldom’feel blue.

1

2

3 4 5

.. .Get chores done right away.

1

2

3 4 5

.. .Suspect hidden motives in others.

1

2

3 4 5

.. .Am not easily bothered by things.

1

2

3 4 5

.. .Am very pleased with myself.

1

2

3 4 5

.. .Carry out my plans.

1

2

3 4 5

.. .Believe in the importance of art.

1

2

3 4 5

.. .Do just enough work to get by.

1

2

3 4 5

.. .Have a vivid imagination.

1

2

3 4 5

.. .Carry the conversation to a higher level.

1

2

3 4 5

.. .Enjoy hearing new ideas.

1

2

3 4 5

.. .Accept people as they are.

1

2

3 4 5

.. .Don’t like to draw attention to myself.

1

2

3 4 5

...Do not like art.

1

2

3 4 5

.. .Avoid philosophical discussions.

1

2

3 4 5

.. .Tend to vote for conservative political candidates.

1

2

3 4 5

.. .Make friends easily.

1

2

3 4 5

Goldberg, L. R., Johnson, J. A., Eber, H. W., Hogan, R., Ashton, M. C., Cloninger, C.
R., & Gough, H. G. (2006). The international personality item pool and the
future of public-domain personality measures, [doi: DOI:
10.1016/j.jrp.2005.08.007]. Journal of Research in Personality, 40(1), 84-96.
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CREATIVE MOVEMENT CHECKLIST FOR ATHLETES
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Creative Movement Checklist for Athletes (Gigli, 2000 ©)

Student-Athlete Form
Directions:

The purpose of this checklist is to identify ways in which you, as an athlete use
movement creatively in your sport to enhance your athletic performance.
Place an “x” in each box that describes you.

Skillfully communicate ideas through movements.
Skillfully interprets the meaning of other’s movements.

Movement shows creative thinking or new strategies.

Displays new skillful and manipulative movements in play.
Shows creativity in movement.
Deviates from the standard plays.

Is spontaneous with plays and movement.
Is courageous in trying new plays or strategies.
Has excellent memory for movement.

Has high level of concentration when moving.
Displays bodily involvement when communicating.
Uses facial expressiveness to communicate.

Expresses emotions physically.

Combines speech with gestures and bodily language to communicate nuances that
cannot be expressed by words.
Displays coordination.
Displays persistence.

Takes risks with movement.
Display flexibility with technique and movement.
Displays adaptive motor skills.

Is able to interpret movement in others to anticipate actions.
Displays spatial awareness.
Gigli, R. W. (2001). Creativity as a life skill: Intercollegiate student-athletes managing
simultaneous roles. 62, ProQuest Information & Learning, US. Retrieved from
http://libproxy.lib.csusb.edu/login?url=http://search.ebscohost.com/login.aspx?direct=
true&db=psyh&AN=2001-95021-089&site=ehost-live Available from EBSCOhost
psyh database.
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APPENDIX C

DIVERGENT THINKING TASK
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GENERAL

Divergent Thinking Task - General

Imagine you accidentally have made two very important appointments at the same
time. Think of as many different and original ways as you can to resolve the situation.

Developed by Kyle Jaquess
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APPENDIX D

DIVERGENT THINKING TASK
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SPORTS

Divergent Thinking Task - Sports

Imagine you are persistently making errors while attempting to learn and perform a
sports technique. Your coach says it is due to a lack of mental commitment, not of
physical ability. Think of as many different and original ways as you can to resolve
the situation.

Developed by Kyle Jaquess
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Sports Demographics

Check EVERY statement that is true of you.
1

I have played sports at any level.

2

I have played youth/recreational sports at an organized level.

3

I played sports on my high school team.

4

I have practiced sports on my own.

5'

I have practiced/played sports with my friends or family.

6

I spend at least ten hours a week practicing or playing sports.

7

I have won sporting awards when I played sports in high school.

8

I have won sporting awards when I played sports in
youth/recreational leagues.

9

I have been a captain/leader of a sports team.

10

I have received praise/recognition while playing sports.

11

I plan to continue playing sports in the future professionally.

12

I plan to continue playing sports in the future in recreational
leagues.

13

I plan to continue playing sports in the future for fun.

Developed by Kyle Jaquess
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1.

Please rate your creativity in your current sport.
1 = “Not creative at all”, 5 - “Extremely creative”

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

5. Please rate your perceived knowledge level in your
12
current sport.
1 = “Not knowledgeable at all”, 5 = “Extremely knowledgeable”

3

4

5

2. Please rate your leadership in your current sport.
1 - “Not a leader at all”, 5 = “A strong leader”
3.

Please rate your physical ability in your current sport.
1 = “Very low ability”, 5 = “Very high ability”

4. Please rate your perceived skill level in your current
sport.
1 = “Not skilled at all”, 5 = “Extremely skilled”

6. Please rate your perceived level of expertise in your
current sport.
1 = “Very low”, 5 - “Very high”

7. Please rate your overall performance in your current
sport.
1 = “Very low”, 5 = “Very high”

Developed by Kyle Jaquess
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1

2

3

4

5

1

2

3

4

5

APPENDIX F

DEMOGRAPHICS
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Demographics

o Male
o Female

1.

Gender

2.

Age

3.

Housing
Do you live...

o On your own
o With roommates
o With parents
o Other

4.

Employment
Are you employed...

o Full time
o Part time
oN/A

5.

Ethnicity
With which ethnicity do you
most identify?

o African American/Black
o Asian American/Pacific Islander/Asian
o European American/Caucasian/White
o Hispanic American/Hispanic/Latino
o Middle Eastern/Arab
o Native American
o Bi-Racial/Other Ethnicity
o Prefer Not to Say

Developed by Kyle Jaquess
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APPENDIX G

DIVERGENT THINKING SCORING INSTRUCTIONS
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Divergent Thinking Scoring instructions

In DT measures participants generate multiple ideas or solutions for the same stimulus
or problem.

1.

The first step is to create an excel spread sheet that can be easily used for
scoring. The spread sheet will include one line per idea - the participant
number is in one column and the idea in the next. This spread sheet can be
reused for different ratings and calculations so keep this as is.

2.

Categorization of ideas.
a. Two evaluators review the full list of ideas. Each person creates a list of
possible categories (example: uses for a brick - build a house, build a
school and build a church can all be categorized as “using bricks to
build”).
b. The two raters meet to compare categories. A final list of categories is
reached by consensus. Must have a “misc.” category.
c. Keep track of each raters original category list and final category list for
reporting of rater agreement Using the list of agreed upon categories, use 2
raters (can be the same ones) to categorize

3.

The ideas.
a. Read through the list, and assign the category using the excel spread sheet
(type in the category in a third column)
b. The two raters meet to resolve any differences in how ideas were assigned.
c. Once all items are assigned, evaluate your “misc” category to see if some
ideas create a new categoiy that you did realize existed before
d. Keep track of original assignments and final consensus for evaluation of
interrater agreement

4.

Ratings
a. Ideas can be evaluated on multiple types of rating scales. Typically
originality, however, sometimes quality/appropriateness. In addition,
overall creativity can be evaluated. This also depends on what the prompt
was. It seems to be more difficult to evaluate appropriateness for the
“uses” types of DT (very rarely is there a use that is not appropriate)
b. Originality or creativity can be evaluated using a rating scale. When
evaluating using the rating scale, use 3 raters (minimum).
c. You can use CAT and minimal instructions and rating scales, or more
elaborate systems here
d. The average rating is used for each response.
e. Need to decide how these ratings are used in the data set
i. average across all ideas
ii. most original idea
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f.
g.

iii. number of ideas considered original (3 or more on a 5 point scale, or
above the mean)
iv. proportion of ideas considered original (number of original divided by
total number of ideas)
v. originality of first idea
vi. range (Max-Min)
The excel spread sheet can be used to calculate all of these for each
participant, with the results being transferred to SPSS.
Please note that SPSS does not like different number of responses for each
participant, so this is an easy way to deal with that.

5. Other measures of creativity
a. Other indices can be obtained from this information
i. Fluency - number of ideas
ii. Flexibility - number of different categories
iii. Objective originality - % of participants that had the idea

Developed by R. Reiter-Palmon, (Personal communication).
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COACH REPORTS PLAYER'S
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Coach Reports Player’s

Name:_______________________________

Please rate the player on his or her creativity on the field, leadership on the field,
physical ability on the field, and overall performance on the field using a 1-5 scale;
1 = Very low, 5 = Very high. Please rate the players based upon comparisons within
the team, not some ideal. All ratings will be kept anonymous.

Creativity on the field...

1

2

3

4

5

Leadership on the field...

1

2

3

4

5

Physical ability on the field...

1

2

3

4

5

Skill on the field...

1

2

3

4

5

Knowledge on the field...

1

2

3

4

5

Expertise on the field...

1

2

3

4

5

Overall performance on the field...

1

2

3

4

5

Do you believe this player has had training______
prior to being on your team? Yes or No.

Developed by Kyle Jaquess
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Informed Consent

The study in which you are being asked to participate is designed to investigate
the effect of individual personal factors on sports performance. This study is being
conducted by Kyle Jaquess under the supervision of James C. Kaufman, Ph.D.,
Associate Professor of Psychology, California State University, San Bernardino. This
study has been approved by the Department of Psychology Institutional Review Board
Sub-Committee of the California State University, San Bernardino, and this consent
form should bear the official Psychology IRB stamp of approval. The University
requires that you give your consent before participating in this study.
You will be asked to complete several surveys about how you think, feel, and
behave. We anticipate this study will take approximately 60 minutes. Your coach will
be asked to provide a ranking of you in terms of your creativity, leadership, physical
ability, and overall performance relative to other players on the team.
This study will be confidential. All surveys will be stored in a locked container
at all times and all computer files will be stored in a password protected computer.
Your name will be used to pair your coach’s responses with your reponses. An
identification number will be generated for each set of coach and player responses.
This number will be used rather than your name in the data file containing your survey
responses. At no time will your name be linked to your responses within the same
computer file. All data will be reported in group form only and stored in a CSUSB
password protected computer. Data will be destroyed seven years after publication.
Summary results of this study will be available no earlier than September 30, 2012.
Your participation in this study is entirely voluntary. You are free to refuse to
answer any question or withdraw your participation at any time during the study
without penalty or loss of benefit to which you are otherwise entitled. You are also
free to remove any data at any time. This study entails no risk beyond those routinely
encountered in daily life, nor does it provide any direct benefits to individual
participants.

If you have any question regarding the study, please feel free to contact Kyle J.
Jaquess atjaquessk@coyote.csusb.edu or 909-831-1568 or Dr. James Kaufman at
jkaufinan@csusb.edu.
Please try to answer as many questions as possible to the best of your
knowledge. Thank you for your participation.

I acknowledge that I have been informed of, and that I understand the nature and
purpose of this study, and I freely consent to participate. I also acknowledge that I am
at least 18 years of age.

Participant X:______

Date:___________
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INFORMED CONSENT

t
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Informed Consent

The study in which you are being asked to participate is designed to investigate
the effect of individual personal factors on sports performance. This study is being
conducted by Kyle Jaquess under the supervision of James C. Kaufman, Ph.D.,
Associate Professor of Psychology, California State University, San Bernardino. This
study has been approved by the Department of Psychology Institutional Review Board
Sub-Committee of the California State University, San Bernardino, and this consent
form should bear the official Psychology IRB stamp of approval. The University
requires that you give your consent before participating in this study.
You will be asked to provide a ranking of the players on your team in terms of
their creativity, leadership, physical ability, and overall performance relative to other
players on the team.

This study will be confidential. All surveys will be stored in a locked container
at all times and all computer files will be stored in a password protected computer. An
identification number will be generated for each set of coach and player responses.
This number will be used rather than your name in the data file containing your survey
responses. At no time will your name be linked to your responses within the same
computer file. All data will be reported in group form only and stored in a CSUSB
password protected computer. Data will be destroyed seven years after publication.
Summary results of this study will be available no earlier than September 30, 2012.

Your participation in this study is entirely voluntary. You are free to refuse to
answer any question or withdraw your participation at any time during the study
without penalty or loss of benefit to which you are otherwise entitled. You are also
free to remove any data at any time. This study entails no risk beyond those routinely
encountered in daily life, nor does it provide any direct benefits to individual
participants.
If you have any question regarding the study, please feel free to contact Kyle J.
Jaquess atjaquessk@coyote.csusb.edu or 909-831-1568 or Dr. James Kaufman at
j kaufrnan@csusb. edu.
Please try to answer as many questions as possible to the best of your
knowledge. Thank you for your participation.

I acknowledge that I have been informed of, and that I understand the nature and
purpose of this study, and I freely consent to participate. I also acknowledge that I am
at least 18 years of age.

Participant X:_______

Date:____________
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